The certification of agricultural products is considered a strategy that promotes sustainability and appreciation of product. In coffee production, the Certifica Minas Café is the only public coffee certification program in Brazil. However, over the years, many coffee farms that have this certification reduce their competence to meet the requirements, stabilizing at minimum levels of compliance, which allows maintaining the certificates, but does not promote continual improvement. Therefore, this study aimed to evaluate the effect of Certifica Minas Café certification on the improvement of sustainability over time on coffee farms. For this, a case study with two properties in the south of the state of Minas Gerais was carried out in which one of them quest to not achieve continuous improvement, while the other does. On the coffee farm of the first case was observed a reduction of number of requested fulfilled by the certification program over time. While coffee farm of the second case there was a reduction in investment and low concern to maintain the requirements established by the certification. Lastly, this paper hypothesizes that improvement of sustainability depends on understanding the benefits of certification in the long term and is related to a behaviour change by the certified farm.
INTRODUCTION
In 2006, the Government of the State of Minas Gerais established a certification program for coffee plantations, which stands out as the only one proposed and administered by the Government. Although, there are at least ten other certifications in Brazil for the coffee market, all of them of private character, such as the Rainforest Alliance, Organic, Nespresso AAA, 4C (Community Code Commonwealth), UTZ Certified, Fair Trade, Globalgap, Starbucks CAFE Practices and Brazilian Specialty Coffee Association.
This work had access to certification audit reports of a total of 1,347 properties that were certified in the criteria established by the Certifica Minas Café program, with all the scores awarded to each property, from the first year of certification until the year 2015. The examination of the material reveals that, comparing the scores from the first year of certification and from 2015, a total of 337 properties had a decrease in the scores obtained; another 80 properties kept the same scores and 930 properties have increased scores since the first year of entry into the program. In the light of these preliminary data, two fundamental questions emerge: Why do some rural properties in certification, over the years, improve their socio-environmental performance, while other properties have a worsening of these same results? What factors may be contributing to positive or negative certification performance? These were the central questions that this study sought to answer.
In the "Traceability" criterion, the aim is to record all stages of production, from the planting, harvesting, post-harvesting, storage and marketing of the coffee produced. Records need to be sufficient to identify the origin of the coffee, separating certified coffees from others that may be produced on the property.
The criterion of "Environmental Responsibility", presents requirements related to compliance with environmental legislation, soil conservation and management of weeds (brushcutting, manual weeding, chemical control, among others), water, air (deforestation, fires), biodiversity (trade in wild fauna and flora species) and the appropriate disposal of waste generated on the property (including domestic sewage) and those residues resulting from agro-industrial and agricultural activities. The highlight is the requirements related to water conservation, with 37.03% of the total, requiring identification of springs that may exist in the property, adoption of protection practices for springs and measures to protect the areas considered as recharge (hill tops), prohibition of interventions in watercourses without the authorization of the competent bodies, re-use of the water from post-harvest processes and the proper disposal of wastewater from the washing or processing of coffee. Certification also intends to make the producer aware of the need to adopt water preservation and conservation measures.
In turn, the "Social Responsibility" criterion addresses requirements related to labour and health and occupational safety aspects, in a context where child labour, forced labour, and discriminatory practices of any kind and related to trafficking of people are strictly prohibited, and must be "excluded from and banished from the property" (MINAS, 2016a). In addition, certification aims to deal with the regularization of labour activities (registration of employees), appropriate transport, appropriate eating areas, appropriate sanitary facilities and access to health systems, identification of risk areas, adoption of internal commissions for the prevention of accidents (where applicable), periodic medical examinations. Certification also includes the adoption of measures, such as taking care of containers that can accumulate water, to prevent the occurrence of the Aedes aegypti (Linnaeus, 1762) mosquito, associated with diseases such as the dengue fever.
The Certifica Minas Café regulations provide that the program is intended to establish a certification system for coffee plantations in the State of Minas Gerais that can be applied to all properties, regardless of location or possible differences in technology standards applied to productive processes (CASTRO; SALGADO; BEIJO, 2017) . The proposal is to establish their own certification, with an independent verification system, but at the same time allowing the exchange of technologies and regulations with national and international entities related to certification of coffee, in order to encourage the adoption of good agricultural practices in the production, contributing to the safety and reliability of the coffee produced in the State (MINAS, 2009) .
Upon entering the program, the rural property is able to adjust from an initial assessment made on the basis of specific requirements and through the monitoring of a technical staff provided by the State itself. Since the beginning of the program, certification requirements have been modified, added or suppressed, adapting to the parameters desired by the managing bodies. The intention evidenced through the evolution of the requirements is to promote a gradual resurgence of certification requirements, aiming to reach the desired quality standards, through a process of raising producers' awareness about the need to adapt and improve the coffee production activity. In the version adopted from 2016, there are 102 requirements: a) 26 requirements considered mandatory, evaluated with weight 3, whose non-compliance results in non-certification of the property; b) 55 restrictive requirements, evaluated with weight 2, whose non-compliance does not compromise the achievement or continuity of certification; and c) 21 recommended requirements, where certification occurs, regardless of compliance, but they are evaluated with weight 1 (MINAS, 2016a).
The criterion "Plantation" includes requirements related to propagation material, cultivation areas, pest and disease control, irrigation, and also requirements related to techniques adopted at harvest and post-harvest. In this criterion, appropriate conditions are required for coffee seedlings, field identification of the soil, soil fertility assessment, laboratory analysis for liming and fertilization recommendations, use of agrochemicals in accordance with prescriptions and technical recommendations, use of personal protection equipment, appropriate storage and disposal of packaging, records, training and grants for irrigation activities.
On the other hand, the criterion "Training" has requirements related to the training of workers. These trainings are associated with work safety, pest and disease management, application of agrochemicals and operation of production equipment, such as tractors, harvesters, brush cutters, coffee stripping machines and chainsaws. It also includes the training of workers in the preparation, harvesting, drying, storage and processing of coffee.
Finally, certification presents the criterion called "Property Management", with only two requirements: the first one related to production cost control, where it is expected that the producer can annually evaluate the profitability of at least one field or tract of land; and the second requirement refers to the adoption of a methodology that allows the producer to handle complaints from interested parties if he develops the roasting activity and has his own brand of the coffee produced.
After the training period, the property is submitted to the certification audit, being obliged to meet 100% of the mandatory requirements and overall to at least 80% of the total requirements. If the property is disapproved, it can take corrective actions to obtain or maintain certification, which will only be cancelled in the event of not taking the required corrective actions. When the requirement is considered as compliant or noncompliant, it receives a score of 1 or zero and may be considered as not applicable. There is the possibility of imposing suspension penalties and even cancellation of certification, if producers fail to comply with the contractual rules, spread the word that the coffee produced has characteristics not included in the certification, such as informing that the coffee is organic, using the seals in uncertified coffees or the use of counterfeit seals or if contaminations are found in certified coffees (Empresa de Assistência Técnica e Extensão Rural do Estado de Minas Gerais -EMATER, 2011). Certification maintenance audits are conducted annually at all properties participating in the program on previously scheduled visits.
MATERIALS AND METHODS
In order to respond to the inquiries of this work, the case study methodology was adopted, because it is appropriate for the intended scope, since it allows investigating a contemporary phenomenon under such conditions where, in the definition of Yin (2015) Figure 1 illustrates the steps that were implemented in the present study:
Based on the finding of differences in socioenvironmental performance among properties in the Certifica Minas Café, the research sought to identify two rural properties that were located in nearby geographic areas, with similar planting and productivity areas. One of the properties should show increasing performance, and the other, a decreasing performance, from the first year of certification. Once grouped according to these characteristics, the cases were chosen by drawings of lot. The proposal was to make a more homogeneous choice, avoiding that the differentiation factors of the properties, such as their location, size and technological standard of production could interfere in a relevant way in the performance analyses.
The research protocol involved conducting a semi-structured interview with the property manager (or the owner), based on a predefined questionnaire and analysis of the available audit reports on the property. The protocol was approved by the Ethics Committee (CAAE 50770215.0.0000.5142), and the interviews were submitted to terms of consent and authorization for the recording of voice and images. The study procedure provided for the maintenance by the authors of the strict confidentiality of personal data of participants and also of the data that could identify the rural properties involved, even in the hypotheses of publication of the data in specialized scientific journals. Because of this, in this study the chosen properties were identified as Farm A (did not continuous improvement) and Farm B (continuous improvement). The interviews and visits to the property occurred between the months of May and December 2016.
RESULTS AND DISCUSSION
Farm A was visited during the coffee harvest, at the beginning of May, 2016. The property started the certification process in 2012 and was certified for the first time in 2013. The farm has 60.6% of the property with coffee plantations, with an average yield of 37.78 bags per hectare. The property manager, who has been employed for 26 years and directly responsible for certification since its implementation, was interviewed.
Our study had access to scores obtained by Farm A, from 2013 to 2015. Figure 2 below indicates the reduction of socio-environmental performance of the property, based on the certification requirements.
In addition to the scores obtained in the certification, two audit reports on Farm A were analysed, the first in 2013, 98.3% of the requirements, and the second in 2015, 94.8% of the requirements. Table 1 below presents only those requirements that have changed, with the exception of item 5, in the assessment for the years indicated.
Thus, based on the percentages of compliance with the certification requirements, Farm A, over time, had a deterioration in its socioenvironmental performance.
Items 1, 3, 4, 6 and 8 of Table 2 were responsible for the reduction in the score obtained in 2015, when compared to that obtained in 2013. Items 2 and 7 revealed improvements, but not enough to prevent a decline in property performance. In item 5, there was a negative evaluation (noncompliance of the requirement) for the entire period considered. The property manager was asked to explain each of the items mentioned.
Regarding item 1, the manager clarified that the negative evaluation occurred due to the time at which the audit was performed. In 2015, they have been audited at the beginning of the harvest, when they started harvesting with more green grains, "to avoid sweating coffee", but that this criterion was met at the end of the harvest, although the information was not evidenced. It was explained as a change of strategy used in recent years. However, the certification requirement is related to the beginning of the harvest and not to the end as clarified by the manager, who associated the practice to a greater use of the fruits, with reduction of the sweeping coffees. Certification allows a maximum of 30% of green grains, considered unripe because these grains do not have a balanced chemical composition, as they have not yet fully developed, which compromises the full development of the organoleptic properties of coffee and gives rise to drinks that are "harsh, astringent and with marked bitterness "and therefore with inferior quality to that drink prepared with ripe grains (GIOMO, 2012). Although not expressly stated by the manager, the practice of harvesting green beans indicates the preference for a quantitative harvesting of the crop, to the detriment of the qualitative aspect of the coffee produced.
The analysis of the presence of faecal coliforms in the water used in the post-harvest process (item 2) was an improvement evidenced by the audit carried out in 2015, after being designated as non-compliance in 2013. According to the manager, the activity was performed by a company specially hired for this purpose and the point highlighted in the interview was the additional cost of this hiring.
The cleaning of the facilities for processing and storage of the coffee beans before reuse (item 3) was not evidenced. According to the manager, it was just a case of forgetting about the requirement of recording the activity:
[...] It was not registered because we forgot. We did, but we did not record. We used to do the cleanings, but we did not have to record. We still do the cleaning, but we miss some details, because of the rush. We did not have an Internal Accident Prevention Committee (CIPA) set up yet, and there was only me and the crop supervisor. Today we have the workplace safety technician, who has the responsibility of making these records.
The same explanation was given for noncompliance with item 4. Farm A failed to renewal the environmental permit after its expiration, although the procedure is not considered by the manager as difficult to carry out. When questioned about the item, the manager replied that it is not complicated to renew the permit, "but we did not do it for lack of time", drawing a brief smile, denoting a certain embarrassment for the lack of a plausible explanation for not performing an activity required by certification. The requirement for the treatment of domestic sewage (item 5) through the use of septic tanks or other recommended treatments (digester, filters, among others) remains a problem in Farm A since the beginning of certification. The inappropriate disposal of domestic sewage occurs in most coffee farms, according to Araujo et al., (2016) , in a research on the socio-environmental impacts of certifications in cooperatives of family producers in the states of Minas Gerais and Espírito Santo. In most cases, domestic sewage is taken to cesspools, "when not directly to watercourses," the authors point out. Farm A manager is fully aware of the requirement and the need for its implementation, but has not yet been able to allocate the financial resources required to execute the service. Farm A has 17 houses used by its employees and none of them has a septic tank. We still do not have the septic tank, we have not done it yet. This makes it expensive, because of the construction, but we have not done it yet because of the time, which did not let us do. There is a lot of stone in the colony [referring to the place of residence of employees] and this makes it difficult to execute. The ones they have there are very shallow, but the boss has decided that he will do it. The Certifica Minas Café staff has been asking us for these tanks in all their visits. The boss is who decides when to do it. He said he will do it, but the time is passing and we are doing other things.
Items 6, 7 and 8 are all associated with worker training. Farm A stopped practicing work safety training, between 2013 and 2015 it carried out the training for the use of brush cutters and did results presented some simple measures are no longer adopted because they have been forgotten or were not considered important by those who have the obligation to adopt the requirements of certification. Farm B was visited during the off-season, at the end of November 2016. It began preparations for certification in 2009 and was certified for the first time in 2010. It occupies 56% of the area of the property with coffee plantations, with an average yield of 30 sacks per hectare. The interview was held at the property's headquarters with one of the partners, who is directly responsible for managing the certification.
Unlike the previous case, Farm B actively disseminates property certification, from the entrance gate to the various production and processing areas. The owner acquired the farm 10 years ago, when he began planting the first lands, with the purpose of making the property a model in the production of coffee. He has brought a business vision to management, results oriented, to achieve productivity, profitability and socio-environmental sustainability. In this sense, the owner understands that the implementation of certification was a very important dividing point for the management of the processes, improvement of the productive base and the quality of the coffee produced, being able to add all these aspects to the products and the people involved. The economic aspect related to the price of coffee is seen in another way:
[...] We were able to generate value to our business, to our product. So, I'm sure certification is not what you get on certified products, that's what's left over, because a certified property has a very efficient management ... and I felt it improved a lot, not only my life but the lives of those who work with me.
When asked to explain the gains from certification, the owner can list a number of topics by dividing them into environmental, social and economic aspects. In the first aspect, he points out that certification brought environmental licensing, the construction of septic tanks, the appropriate disposal of waste, the reuse of coffee straw in fertilization and the reutilization of wastewaters from the coffee washing in composting, with the use of bacteria. In the social aspect, the highlight is the intensive training of permanent employees (the property has four employees) and of those who are hired during the harvests (from 10 to 20 employees, depending on the harvest), emphasizing that investments in training and qualification are indispensable, since "You not carry out the training for the use of chainsaws in 2015, and in this item, in 2013 there was no the equipment on the property and therefore the evaluation was considered not applicable in that year. The manager explained that in the case of using chainsaws, a minimum of 8 participants is required for the training, but the farm has only two employees assigned to these activities and therefore did not do so, also claiming that the distance from the training has made the participation of employees impossible. Previous research has pointed out advances in the aspects related to the training of workers in certified farms, although the numbers are still inexpressive, pointing out irregularities in 55% of the properties certified by the Certifica Minas Café (SANTOS et al., 2015) .
When asked to reflect on the impact of certification on the property, Farm A manager reported that Certifica Minas Café brought good results and improvements for employees, but that certification did not add value to the price of certified coffee, although the comparison of prices can reveal incorrect data, given the differences in demand between certified and non-certified coffees, as Barham and Weber (2012) have pointed out. The manager recognizes that several practices with the crop were only implemented in the property after certification, such as the appropriate programming and the technical recommendation for the application of agrochemicals. The traceability of coffee, in the manager's view, was a beneficial measure brought about by certification. But the focus of his analysis is geared especially to the final price aspect of certified coffee:
The boss says that so far it has not brought improvement in price. We'll have to get certified because everyone is doing it, but it needed to add value from 5% to 10%, which he commented to the bank staff a few days ago. He will continue, but it needed to add value. This gives a certain discouragement, because we spend more, we have to hire personnel, but it has no financial return.
[...] some things we leave behind because it does not have much importance, like a simple annotation, for example. Then we do the things that are more important.
The manager's explanation makes it clear that there is a selective attitude to the measures recommended by certification that will or will not be implemented in the property. The cost of the measures to be adopted is a relevant factor, but it is not the only one, because as presented in the do not make a special coffee without special people". And in the economic aspect, the owner emphasizes that certification adds value to the business, even allowing the export of the product, but understands that it is not the certification that ensures better prices, but the quality of the final product. Therefore, what drives the owner to stay certified is not the immediate economic result, but the combination of environmental, social and economic aspects. The view of the owner of Farm B contrasts with other works where the economic aspect was pointed out as the main driver of certification, being this the determining factor of the continuity of the producer in the programs, as Ibnu et al. (2015) stated when researching certified and non-certified coffee producers in Indonesia. From an economic perspective, the owner of Farm B explained his view as follows:
"What opens doors is not the Certifica Minas Café, but quality. When coffee has quality and is certified, then the producer is able to sell it for a higher price. Anyone who sees otherwise has difficulties and becomes less involved with certification. And when the producer has this resistance, he loses even the opportunity to open doors to other markets, he loses opportunities."
For Farm B, the improvement of production processes, involving crop planning, the abandonment of practices that may compromise quality, such as the use of sweeping coffee and the cultivation of organic matter in the soil are also relevant, as they provide what is defined as "the emergence of a microclimate" in agriculture, which impacts the quality and sustainability of the business. To a certain extent, it is the same as mentioned by Leme and Gandia (2013) that have proposed an explanatory model for the analysis of the market for certified and special coffees and pointed to other benefits deriving from certification, besides price, such as the organization of work, which results in the greater control of the producer to his production system, with consequences in reducing costs and improving the quality of the final product. The owner of Farm B understands that all these benefits cited by Leme and Gandia (2013) are aggregated by certification and in a simple and direct way explains the partnership relationship that develops between the certifier and the property:
"Certification brings this vision. When you are not certified, you do not have this vision. It's as if you have a person, someone to whom you are subordinated to and have to render account. It is a partnership relationship, because our results are theirs too. I celebrate all my scores. This year, we almost scored 10. We fell short ... "
The Research had access to the 2013 and 2015 reports of Farm B and access to the scores obtained from the first year of certification until 2016, when Farm B was visited. The data reflects the long-term vision of the enterprise. In seeking to achieve a sustainable productive arrangement, the results are gradually being incorporated into the business. The owner is aware that the major changes are behavioural.
Therefore, the challenge is precisely to make these changes in the way of producing be able to modify the behaviour of managers and employees, becoming routine in the business. Figure 3 below shows the clear improvement of property performance in the requirements, when observed all the certification time.
The changes indicated in the audit reports for 2013 and 2015 were consolidated in Table 2 .
For the owner of Farm B, all nonconformities identified in certifications resulted in opportunities for improvement and were important to raise awareness of the need to be implemented and this implies changes in behaviour. For example, the use of personal protective equipment (PPE) where "employees do not like to use it, they feel uncomfortable, but they must be aware that it is important to use it for their safety". Therefore, he explained that some of the nonconformities occurred only after the certification audits warned about the need for improvements, not only because of the scores, but especially because of the results that these improvements have on quality of life, as occurred with the treatment of household waste (item 3) non-compliance indicated in 2013 and corrected in the audit of 2015. Weighing on the importance of certification to improve the quality of life of producers and communities is in harmony with the results obtained by Rueda and Lambin (2013) when assessing the potential of certification in Colombia to promote socioecological systems more resistant to the processes of globalization. The owner of Farm B explains his view as follows:
"That was an adjustment we had to make. First, we did at our employee's house because he lives there permanently. Then we did at the farm headquarters. It demanded time and logistics, more than cost. [...] If the producer understood that he is the one who gets the improvement, it would be much easier and he would be much more evolved in the certification processes. " The problem of the records is a major challenge to certification, according to the owner of Farm B, especially the record of activities that, prior to certification, were already routine in the management of the property, such as fertilization. The challenge, therefore, is to incorporate the requirements added by certification into the already established culture. This observation corroborates the results found by Vriesman et al. (2012) , which, in the consolidation of 149 case studies involving technical assistance for the certification of organic products from family agriculture, pointed out the records as the main difficulty for producers. Therefore, among the processes implemented in Farm B is carrying out activities through work orders. All employees leave for farming with written work orders that were previously planned.
At the end of the day, they return with the orders filled out, informing what was done. The owner clarifies: "Our mission is to interpret these data and turn them into decisions," which takes time for this new culture to be fully absorbed by those involved.
The training activities, whether in work safety (item 4) or in the integrated management of pests and diseases (item 5) were carried out, reported the owner, but the evidence of its realization was lacking. Regarding item 5, the fault was attributed to service providers, who would have been hired specifically for this activity. In the view of the audit finding, the owner considered the possibility of termination of the outsourcing of those services, in the event of persistence of implementation flaws. What the owner wanted to emphasize was that behavioural change should affect not only the internal environment of the property (managers and workers) but that it should also extend to the contracted service providers, who should be guided on the importance of meeting the certification requirements Regarding items 1 and 2, the owner was not able to answer what happened in the specific case, but he informed and presented the audit report where it was stated that the only non-compliance in 2016 was again the lack of evidence of training in the management of pests and diseases (item 5) and because of this item, it was considered that the property met 99.4% of all requirements of the standard.
"As we get involved in all activities, all without exception, we end up forgetting to ask for some items. So I told him [referring to the contracted technician for pest and disease management] that if he does not do it as required, he cannot stay with me because I cannot do everything. If he doesn´t do it, I´ll have to replace him. "
The last question of the interview with the owner of Farm B was related to the future of the property and the coffee industry itself, since he understands that certification is a "no-return path", and anyone who takes time to understand this may have difficulties in the future to reach those who came out first. And who is focused only on the immediate financial results, according to his vision, has not yet understood how to achieve higher prices for coffee produced, as pointed out in previous studies that verified the percentage of 60% of owners of certified coffee farms that understand certification as a necessity for the future and not for the present (BÓCOLI et al., 2013) . The owner of Farm B explains his view as follows:
"The world is looking for quality coffees. The consumption of quality coffees is increasing. We are the only country in the world that can meet world demand for quality coffees. We have a market full of opportunities. We have many challenges too, such as climate change that are very cruel. So if we do not start doing differently, producing sustainably, we will have great difficulties ahead. We have to start now: in the choice of products, in the productive arrangements, and to know how to use all that we do as competitive advantages of our coffees. And this coffee will be worth much more. "
From the data obtained in this research it is possible to affirm that there is a distinct difference in the certified rural properties performance in terms of meeting the requirements required by certification. Table 3 illustrates the main points that were evidenced in this work regarding the differences found in the comparison of Farms A and B.
What is observed in the cases studied was that Farm A faces accommodation in meeting the criteria, while Farm B has presented a continuous improvement in its evaluations. The case study allows us to hypothesize that these differences are directly associated with the degree of owner's commitment to certification.
In Farm A, the focus is on the immediate results that certification can bring, notably on the impact on the final price of the product. The expectation is that certification could result in an increase in the price of coffee marketed. On the other hand, the owner of Farm B understands certification as a process, whose objectives are achieved in the long run. Thus, it does not expect an immediate economic result that can positively impact the price of its product, but understands certification as an ally in obtaining better quality coffees, which is responsible for the increase in market prices (MAEKAWA, CARVALHO; OLIVEIRA, 2013; PEREIRA et al., 2013; MARTINS; SILVA, 2014) . Thus, in the face of the finding that occurs after some time of permanence in the program that these results may not happen with this logic, there is a process of accommodation and sometimes resistance in realizing the investments that certification may require, which in extreme cases leads to even the abandonment of the program. This work also contributes to the debate on the continuity of certifications, allowing management agencies to plan the activities of publicity and awareness of the target audience.
In addition to the limitations of the adopted methodology, it should be noted that, although the farms studied are in the same geographic region and have similarities in size and productivity, there is a difference of time in which they are certified. Farm A has 4 years of certification, while Farm B is in the seventh year, and it is possible to assume that this factor may in some way interfere in the degree of maturity and consequently in the results of certification. Future work may include the analysis of the time of certification factor in the performance of certified properties.
